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INOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo ¢Qusuke 06a30BOro ypoBHS Ha ypOBHE CpeAHero oOiiero odpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHOl Tporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOil paboueil mporpamMMbl BOCIUTAaHHS M KOHLEMIMH TPENOAaBaHUs Yy4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  OpraHm3amusx Poccuiickoii ~ dDenepanuu,
pean3yIoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Conepxanue TporpaMMbl 1O (puU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydarontuxcs 10—11 kimaccoB npu oOydeHuu ux ¢Gu3nKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TaKKe YYUTHIBACT HEOOXOAMMOCTb peau3allid MEXKIIPEIMETHBIX
CBsA3el (PU3MKM C ECTECTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompepenstorcs
OCHOBHBIE IIEJIM M3y4YeHUs (U3UKM HA YPOBHE CPEIHEro OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETalpelIMeTHbIe, MpeIMeTHbIe (Ha
06a30BOM ypOBHE).

[Tporpamma 1o (hu3HKe BKIIOYAECT:

® [UIaHUpPYEMbIE PE3yNbTaThl OCBOCHUA Kypca PU3UKHU HAa 6230BOM ypOBHE, B TOM YHUCIIE

MpeIMETHBIC PE3yIbTAThI MO r0JIaM O0yUYEHUS;

e cozaepxanue yueOHoro npeamera «dusnkay mo rogaM oOydeHus.

®du3nka Kak HayKa 0 HanboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE YUEOHOTO
mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIaJ] B CUCTEMY 3HaHHUI 00 OKpYXKarolleM MHpE.
HIkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX YYEeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NUYECKHe 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBICHUHN, H3y4aeMbIX
XuMHel, Ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHaJIoB C 33/JlaHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(opMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHATh HayYHbIH METOJI TO3HAHUS MPH BBIIOJIHEHUN UMHU y4eOHBIX MCCIIEOBAHUH.

B ocHoBy kypca ¢husuku st ypoBHS CpelHEero 001iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC BIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3lesioB (PM3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepHall Kypca GU3NKA 0ObEAUHEH BOKPYT
¢usznueckux Teopuil. Beaymmm B Kypce sBIsSeTcss (OpMUpOBAHUE MPEICTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEUIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE€ peanuszanus mpennosiaraeT UCMoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3HMKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMU MpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype Gpu3nku npeamnonaraeT 3HaKOMCTBO € HIMPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes osxonocusayuu peannsyercs IOCPEACTBOM BBEACHMS JJIEMEHTOB COAEpKaHMUs,
MNOCBALIEHHBIX 3KOJIOTMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHsI MPo0IeM paliOHaIbLHOTO MIPUPOAOIOIBL30BaHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Ctep)KHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpEIHEro oOmiero oOpa3oBaHHS
SBIISIOTCS (u3MUeckue Teopuu ((HOpMHUpPOBaHHE MPEACTABICHUNA O CTPYKTYpe HOCTPOCHHS



¢busnyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W MPUHLHUIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPUPOZE, I'PAHUIAX MPUMEHUMOCTU TEOPHM, AJIS OMUCAHHUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).
CuCTeMHO-IEITENbHOCTHBIN MOIX0 B Kypce (PM3MKU pealln3yeTcs MPEXIe BCETO 3a CUET
OpraHHu3aly IKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — ATO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB H
7a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (usnke oOBEAUHEHBI B OOUIUH CIHCOK
YUEHUYCCKUX MPAKTHYECKUX padoT. BeigeneHrne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS Y4YaCTHHKaMH 00pa3oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUIAHUPOBAHUS U OCHaleHus kabuHeta (usuku. Ilpu sToM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH MPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTES.
Bosnbiioe BHUMaHuE yAENSETCS PEIICHUIO PACUETHBIX M KadeCTBEHHBIX 3amad. Ilpu sTom
JUTSL PAaCYETHBIX 3a71a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33JIaHHOM (DU3MUECKON MOJEIBIO,
MO3BOJISIOIINE NPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OIHOTO pasjelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/esoB. J[Js KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWS (U3NYECKUX SBICHUA H TIPOIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUEecKOW MOJEeNU A CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBunm ¢ TpeboBanusmu DPI'OC COO Kk MaTepHaTbHO-TEXHHYECKOMY
obecrieyeHno y4eOHOTo mporecca 0a30BBI YpOBEHb Kypca (U3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCIOBHSIX MpeIMETHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIa. B xabunere
bu3HUKH TOMKHO OBITH HEOOXOMMOE JTa00paTOpHOE 00OPYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpaMme 10 (HU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpPAIlMOHHOE
o0opyoBaHue.
JleMoHCTpaniioHHOE 000py/I0OBaHUEe (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUAIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M 00ECHEeYUBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MIpOrpamMMme 1o
¢u3MKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIEIOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMIOUPUYECKUX U (DYHIaMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHEHHH.
JlaBoparopHoe 000OpyAOBaHME ISl YUEHHYECKHX MPAKTHUUYECKUX padoT ¢opMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M oOOecreyrBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JIaOOPaTOPHOrO OOOPYIOBaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JJAOOPATOPHI.
OCHOBHBIMU 1IENISIMU U3Y4eHUsI GU3UKU B 0011IeM 00pa30BaHUU SBIISIFOTCSA:
e (dopMupoBaHHEe HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCAd K HAyYHOMY HW3YYEHUIO
NIPUPOJIBI, Pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CITOCOOHOCTEH;

® Dpa3BUTHE TMIPEICTABICHWA O HAyYHOM METOAE TIO3HaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIICHHS K OKPY)KAIOIINM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBICHHS C UCIIOJIb30BaHUEM (DPU3MYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE MPEICTABICHUNA O POJM (HU3UKH TSI PA3BUTHS IPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU ¥ TEXHOJIOTHH.

JlocTikeHne STHX Iesell oOecrieyrBaeTcsl PelIeHHeM CIIEAYIONIMX 3afad B IpoIecce
M3YYeHHUs Kypca (U3UKU HA YPOBHE CpEIHEro o0Iiero o0pa3oBaHuUs:



e [pUOOpEeTeHHE CHCTEMBbl 3HAHUH 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (PH3HUKY, DJIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

e (QopmupoBaHHUE YMEHHH MPUMEHSTh TEOPETHUYECKUE 3HaHUS M OOBSICHEHUS
¢u3nUecKux SIBICHUH B MPHPOJNE M JUIS TNPHHATUS NPAKTUYECKUX pEIICHUH B
MOBCE/IHEBHOM JKU3HH;

® OCBOCHHE CIOCOOOB pEIIEHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOU
MOJIENIBIO, 3aJad, INOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3/laHue (PU3HUECKON
MOJIEJIH, aJIeKBaTHOM YCIIOBUSM 33]1a4H;

e MoHUMaHHe (U3UYECKUX OCHOB U TMPHUHIUIIOB JIEHCTBUS TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPENY;

® OBJIQJICHWE METOJaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUSA M MPOBEACHUS (PU3UUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3ysbTaTa;

® CO3JaHHE YCIIOBUHM JJISl Pa3BUTHUSI YMEHUM MPOEKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKOM
JESTEIbHOCTH.

Ha wusyuenme ¢usuxu (0a30BBIi YypOBEHBb) Ha YpPOBHE CpEIHEro o0mero odpa3oBaHuUs
otBoauTcs 136 dacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kiracce — 68 yacoB (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpamme mno (Gu3mke nepedeHsb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BBHIOOp IMPOBEIACHUS JTabOpaTOPHBIX paboT |
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00YUaOLIUXCS.



COJAEPKAHUE OBYYEHUA

10 KUIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
O®uznka — Hayka o npupoze. HaydHble MeTOABI MO3HAHUS OKpYXKaroulero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MonenupoBanue (usnueckux siBjaeHuid u npoueccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI TIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (GOpMUPOBAHMM COBPEMEHHOM HAydyHOW KapTUHBI MUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHaznorosbie ¥ U(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE NIBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOoaHoe majienue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonunerinoe nBuxeHue. J[IBrkeHME MATEpHAIbHOM TOYKM 110 OKPYKHOCTH C
IIOCTOSSHHOW 1O MOJYJI0 CKOpPOCTBIO. YTJIOBass CKOPOCTh, JIMHEHHAas CKOpocThb. llepron u
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUIOMETP, ABUKEHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIE MTEPEIAYH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, MILTIOCTPAls KHHEMATUYECKUX XapaKTEPUCTUK ABUKECHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmroienue nmxeHus Tena, OpoieHHOro Mo/ YyIioM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOIHOTO TMaICHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU N0 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

N3ydenne HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIECHUS MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHONIEHUS ~ MEXKIY  NYTAMH,  OPOWJACHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHH MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYIIIO.

N3yuenue ABMKEHUS IApUKA B BSI3KOU KUIKOCTH.

N3yuenune aBuxeHus Teaa, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepBbiit 3akoH HeroToHa. IHEpnanbHbIe CUCTEMBI
OTCYETA.

Macca tema. Cuna. IlpuHnmn cynepno3unmu cuwi. Bropoit 3akoH HerooTona miist
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMUpHOro TsaroreHus. Cuna tsoxectu. [lepBas kocmMuyeckas CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.



Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgumuent tpenns. Cuia cONpoTUBICHUS
IIPY JBHKCHUM TeNa B )KUAKOCTH WM rase.

[ToctynarenpHO€E 1 BpallaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cuibl OTHOCUTENBHO Ocu BpameHus. Ilmedo cunbl. YcnoBus paBHOBecus
TBEPIOTO TEJIA.

TexHHUYeCKHME YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUWE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIINX Tell.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJCHUH.

CpaBHeHuE CUII TPEHHUSA NTOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHue aBuKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CWJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue yclI0BUM paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKonbvl cOXpaHeHUA 6 MEXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMbl MaTepUaIbHbIX TOUYEK. IMITyIbC CHIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEeHHUs UMITyJbca. PeakTuBHOE ABMKEHHUE.

Pa6oTta cunbl. MOITHOCTH CHJTBI.

Kunernueckass sHeprus maTepuanbHOW TOUYKU. TeopemMa 00 HM3MEHEHMM KHHETUYECKOU
JHEPIUH.

[HotenunaneHas sueprus. [loTeHuManbHas S3HEPTHs YIPYTro AePOPMUPOBAHHOMN NMPY>KUHBI.
[TorennuanbHast sHEprus Tena BOIU3U MOBEPXHOCTH 3eMITH.

[loTenuuaneHple W HemoTeHUUaNbHbIE CUIIbL. CBS3b pabOThl HEMOTEHUHUAIBHBIX CHI C
W3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpoOMCTBa U INPAKTUYECKOE NPUMEHEHHE: BOLOMET, KONEp, NMPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexon moTeHNIMAIbHON YHEPTHH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yjapa € IMOMOINBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOTHl CUJIbl C M3MEHEHHEM MEXaHMYECKOW SHEpruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Paspnen 3. Mosekyasipaast pu3uka ¥ TepMOAUHAMHMKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopul
OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUUYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBmwxkenue. Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BelecTBa. MoJenu CTPOEHHUS Ta30B, >KHAKOCTEH M TBEPABIX Tel W OOBICHEHHE CBOMCTB



BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca u pazMmepbl moiiekyn. KonnuecTBo BermiecTsa.
[TocTostnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
ujeanpHOro rasa. AOCONIOTHas TemIepaTypa Kak Mepa CpeJHell KHHETHYECKOH SHepruu
TEIUIOBOrO JBWKEHHMs 4actul ra3a. lllkama temneparyp KensBuna. ['a3oBbie 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. |'paduueckoe nmpeacTaBieHne U30MPOLECCOB: U30TEpMa,
n30Xxopa, nzobapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHME BemiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COECIMHEHMI.

OmnpiTe! 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COoCya.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

Onpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpEeHUU 00BEMa
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS Pa3peKEHHOro rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmoauHamuueckass cuctemMa. BHYTpeHHsIsI 3HEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ u3meHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHssS sHEprusi 0lHOAaTOMHOTO
uJeanbHOro rasa. Buasl Tennonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUSA, U3JIydeHHE. Y IebHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTh IPU TEIUIONepeIaye.

[TonsTue o0 anuabatHoM mporecce. [lepBbiii 3akoH TepMoauHaMmuku. [IpuMeHeHue
NIEPBOI0 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. [ 'papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCTh MPOLIECCOB B IPUPOJIE.

TeroBeie MamuHbl. [IpuHIUIIBL 1EeHCTBUS TEeMI0BBIX MaluH. [IpeoOpa3zoBaHus 3HEpTUU B
TerIoBbIX MamuHax. KoadduumeHnT nonesnoro aeiictBus teruioBoit MamuHbl. [{ukn Kapao u
€ro KO3 QUIUEHT MMOJIE3HOTO AEHCTBUS. DKOJIOTHYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M NPAKTUUYECKOE NPUMEHEHHUE: JBHUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Llemoncmpayuu

H3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OyTBUTKM TIOJ ACMCTBHEM CXKATOro BO3/yXa, HarpeBaHue 3Qupa B JIATYHHOH TpyOKe MyTEM
TpeHUsl (BUCOIEMOHCTPAIIHS).

V3meHeHre BHYTpEHHEH dHEpruu (TeMrepaTypsl) Tela Mpy Terionepeaaye.

OnbIT 10 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

N3mepenue yaenbHON TeMII0OEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanne wu KoHneHcanus. Mcmapenne u  kureHue. AOCOmOTHasS U
OTHOCHTEJIbHAS BIIAXXHOCTH BO3ayxa. HaceimeHHbId ap. Y aenpHas TEIioTa mapooopa3oBaHusI.
3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.



TBépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
Kunkue kpucramisl. CoBpemeHHble MaTepuanbl. [lnaBneHue u Kpuctayuzauus. Y AeibHas
TeruioTa miasneHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuueckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KJIOPUMETP, TEXHOJOTHU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTepHAaJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHHUHU.

CniocoObl U3MepeHus BIKHOCTH.

HaGntonenue narpeBanus U IIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

JleMoHCTpanusi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

H3mepeHne OTHOCUTEIHHON BIaXKHOCTH BO3/1yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

Onextpuzauusi Ten. OJNEKTpUyYecKud 3apsan. JlBa Buga 2JIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOTYIPOBOJIHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. Todeunslil  aiexTpuyeckuil  3aps.
Onektpuueckoe mnojae. Hampsx€HHoCTh 3nekTpudeckoro mnois. [lpuHnun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HaNpsyKEHHOCTHU 3JIEKTPUUECKOIO MOJIS.

PabGora cun oanekrpocratmyeckoro mods. Ilorennman. Pa3HOCTh THOTEHIMANOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OJHEeprus
3apsKEHHOT0 KOHJEHCAaTopa.

TexHuueckue yCTpoiicTBa M INPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CeTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM TOJIE.

OneKTpocTaTHIeCcKast 3allnTa.

JIMdIIeKTPUKHY B AJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTb  DJEKTPOEMKOCTH IUIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
paccTOSHUS MEX]ly HUMU U AUAJIEKTPUUECKOIN MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu ¢ paznuunplx cpeoax

ONEKTPUYECKUH TOK. YCJIOBHSI CYLIECTBOBAHUS DJIEKTPUUECKOrO TOKa. MICTOUHMKM TOKa.
Cuna Toka. [TocTossHHBII TOK.

Hampsokenne. 3akon OMma 1715 yyacTKa LEH.

DneKTpuuecKoe COTIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BEIIEeCTBA.
[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOMHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIasl CUJIa M BHYTPEHHEE CONPOTUBIIEHUE NCTOYHUKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) AJIeKTprIeckoi menu. KopoTkoe 3aMbpIkaHue.



DNeKTpOHHAs MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAUMOCTH IOJYIPOBOJIHUKOB.
CsaoiicTBa p—n-niepexoaa. [lomynpoBoHUKOBbIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAs
JUCCOLUAIUs. DIEKTPOIIN3.

DneKkTpuuecKkuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOATENbHBIN pa3psia. MonHus.
[1na3zma.

TexHuueckue yCTpoilcTBa M IPAKTUYECKOE NPUMEHEHHE: aMmIIepMETpP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npubOpBl, TEPMOMETP CONPOTHUBICHUSA, BaKyyMHBIH IHOJ, TEPMUCTOPHI M (POTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIH TNOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaPSHKCHUS.

3aBUCHUMOCTb CONPOTUBIEHUS LWIMHIPUYECKUX NPOBOJHUKOB OT JJIMHBI, IUIOLIAAU
MOTIEPEYHOr0 CEUEHUs U MaTepHuaa.

CMelaHHOE COeTMHEHUE POBOIHUKOB.

[Ipsimoe u3MepeHue 3IeKTPOABMKYIIEeH cuiibl. KOopoTkoe 3aMblkaHHe rajibBaHUYECKOTrO
9JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ MPOBOJIUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3ydeHre CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

W3mepeHne  AJIEKTPOABMIKYIEH CHJIBI  MCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTUBIICHUS.

HaGnronenue snextponusa.

Me:xknpeameTHbie CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyLIECTBISIETCS C Y4YETOM
COJIEp)KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIM (akt, rumoresa, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHkuMs, mnapabona,
runep6oia, ux rpaduku 1 CBOWCTBA, TPUTOHOMETpHUUYECKHEe (QYHKLINU: CHHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M MX IPOEKLIHUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, 0cMOC, TEII000MEeH
’KUBBIX OPraHU3MOB (BU[bI TEIUIONEpEadyH, TEIJIOBOE paBHOBECHUE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJIIpHasl Macca, TEIUIOBbIE CBOWCTBA TBEPIABIX TE€J, JKUAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLMAINS, TalbBaHUKA.

TI'eoepaghus: BnaxXHOCTB BO3/lyXa, BETPhI, OapOMETp, TEPMOMETP.

Texnonozus: mpeobpazoBaHue IBUKEHUH € HCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIMIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAaHEHUS HMIyJbCa B TEXHHKE (pakera,
BOAOMET W JpYTHWE), JBHTaTrelb BHYTPEHHEro CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH TOJIyYE€HUsI COBPEMEHHBIX MAaT€pHalloB, B TOM YHUCIIE



HaHOMAaTEepHaJIOB, W  HAHOTEXHOJIOIWMH,  JJEKTpOCTaTHYEeCKass  3allluTa,  3a3eMJICHUe
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPBHI, FAJIbBAaHHKA.

11 KUIIACC

Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
Bekrop maruuTHOM MHAYKIMU. [[pUHIUIT Cynepno3UIMM MarHUTHBIX MOJeH. JIMNHUM MarHUTHOM
uHayknuu. KapTtuna miuHui MarHUTHOW MHYKIIUHY TOJISI IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMU MarHUTHOTO IO
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA U 3aMKHYTOTO KOJBIIEBOI'O MPOBOJHMKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzanmoaenicTBue NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBUKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM mnosne. Pabora cuibl Jlopenna.

SIBneHne 2yIeKTpOMAarHWTHOM WHAYKIMHM. [IOTOK BEKTOpa MarHUTHOM HMHIYKLHH.
DIIEKTPOABUKYILAsA CUJIa UHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe anexkTpuyeckoe Imoisie. DIEKTPOABHKYINAS CHUJa HHIAYKUUU B IPOBOJHUKE,
JBUKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HHE CAMOMHIYKLIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE IOJIE.

TexHu4yeckue YCTpOWCTBA M TPAKTUYECKOE TNPUMEHEHHWE: TIOCTOSHHBIE MAarHUTHI,
AIIEKTPOMATHUTBI, 3JIEKTPOABUTATEIb, YCKOPUTEIN AIEMEHTAPHBIX YACTUILI, UHYKIMOHHAS M€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO My4YKa MAarHUTHBIM TTOJIEM.

JIuHUY MHOYKIUY MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHune 3NeKTpOMarHuTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHre caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomoi

N3yueHne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMATHUTHON MHAYKIUU.

Pa3nen 5. Kose6anust 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHummnsle Koa1e0anus
KonebGarenbnast cucrtema. CB0OOOMHBIE MexXaHWYeCKHWe Konebanusa. [apmMoHHuUeckue
konebanus. Ilepwon, dacrora, ammmutyna u  (asa konebanuii. IlpyXMHHBI MasTHUK.
MareMaTnyecknii MasTHUK. YpaBHCHHE TapMOHHMYECKUX KoJjieOanui. [IpeBpamienne sHEpruu
IPY TAPMOHUYECKUX KOJICOAHUSX.



KonebGarenbuplii  KOHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIE KOJICOAHUS B HJI€ATLHOM
KoleOaTeIbHOM KOHType. AHAJIOTHUS MEXKIy MEXaHHMYECKUMHU H  JJIEKTPOMATrHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akoH cOXpaHEHHsS] SHEPTrUU B UACATBHOM KOJIeOaTeIIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYECKUE KOeOaHusl.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMarHUTHBIE KOJIeOaHMsI.

ITepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIBI TOKA U HATIPSIKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W HOTpeOSIEHUE SIEKTPUUECKON SHEPTHUU.
DKOJIOTUYECKUE PHUCKH TIPU MPOU3BOACTBE dJeKTpodHepruu. KynbTypa wucnosb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HHU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: DSJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJieOaTeNnbHON CUCTEMbI (IPYKUHHBIA UM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmroienue pesonanca.

CB0OOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUST OT  BPEMEHM) s
AJIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc npu mociaenoBaTesbHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOoPa.

Mopeinb TUHUY 3IIEKTPOIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPUOA MAJbIX KOJeOaHHl rpy3a Ha HUTH OT JUTMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3  IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexannueckue BOJIHBI, yciioBus pactpoctpaneHus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BonHBL [lomepeunble W mpojonbHble BOJHBL. WHTepdepeHmus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIy4YEHUS DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHrauus BektopoB E, B, V B snexkrpomarHuTHOW BOJHE. CBOWMCTBAa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)X€HWe, MpeJIoMJIeHUe, NoJsapu3amus, audpakius, uHrepheperiua. CKOpPOCTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixanma >7MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe >JeKTPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHIMITBI paInOCBA3H U TEJIEBUACHUS. Paaronokanus.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH CPebl.

TexHU4YecKne YCTPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3BIKaJbHBIE HHCTPYMEHTHI,
yIbTPa3BYKOBas JIMarHOCTHMKA B TEXHMKE W MEIULMHE, pajap, PaAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE TIOTIEPEYHBIX U MTPOJIOJIHBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmioienue orpaskeHus U NpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.



3BYKOBOI pe30HAHC.

HabumroneHne cBsI3M I'POMKOCTM 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOHM M YacTOTOU
Kosie0aHui.

HccnenoBanue  CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOJIHON Cpele.
JIyud cBera. TOYEUHBII UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxeHus cBeTa. [locTpoeHune u300pa’keHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKkOHbl IMpelOMIIEHUs cBeTa. AOCOMIOTHBIA  IOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenbHbIl yrosn IMOJHOrO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus cseta. CiioxxHbll cocTaB 6enoro cera. L{ser.

Cobuparomue W paccewBaroniye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHUYECKasl CHila TOHKOM JInH3bL. [locTpoenne n3o0pakeHuil B cCOOMpAIONINX U PacCEeUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HaOJI0IeHNsT MAKCHMYMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JABYX CHH(a3HBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckne ycTpOWCTBa W MpPAKTUYECKOE MPUMEHEHHE: O4YKH, Jiyma, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AUPPAKIHMOHHAS
pemeéTKa, NoJIIPOUI.

Jlemoncmpayuu

[TpsimonuHENHOE pacnpoCTpaHEHUE, OTPaKEHUE U IpeloMieHHe cBeTa. Onruueckue
puOOopBI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Moens CBETOBOAA.

UccnenoBanue CBOMCTB M300pasKeHHM B JIMH3aX.

Moenu MUKpOCKOIa, TEIECKOa.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nudpakuuu ceera.

Hab6mronenue qucniepcuu certa.

[Tosryuenue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(PPAKIINOHHON PEHIETKY.

Habmronenue nosisipu3aniu cBeTa.

Yuenuueckuiui sxcnepumenm, nabopamopuule pabomoi

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paKeHHM B JIMH3AX.

Habmonenue nucnepcun cBeta.

Pa3zgen 6. OcHOBBI cienaJIbHOM TEOPHUH OTHOCHUTEIbHOCTH
['paHuibl IPUMEHMMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEIIFHOCTH: WHBAapPUAHTHOCTH MOIYJISI CKOPOCTH CBe€Ta B BaKyyme, MPUHIUII
OTHOCHUTENIbHOCTH DUHILTEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNe JJTUHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CB43b MACChI C SHEPTUEN U UMITYJILCOM PEJISITUBUCTCKOM YaCTUIBI. DHEPTHUS MOKOSI.



Pa3zpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u sHEprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
doToHa.
OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onwitet A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa 1151 hoTodpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbrtel [1. H. JIebenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuueckue YCTpoOIiCTBA M MHpakTHUECKOE NpUMEHeHHe: (PoTodnaemMeHT, (OTOAATUHUK,
CoOJTHEYHast OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®DoTo3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gorodddexra.
Cseroauo.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuto o -dactuu. Ilnanerapnas
mojens atoMa. Iloctymarer bopa. Vsnyyenne u mornomenue GOTOHOB IPU NEpexoje aToMa ¢
OJIHOTO ypOBHSA »HEpruu Ha Jpyroil. Buasl cnexktpoB. CHeKTp ypOBHEH S3HEpruu aroma
BOZIOpOAA.
Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaanu3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.
TexHuueckne yCTpOMCTBA UM NIPAKTUYECKOE NPUMEHEHHUE: CIEKTpPajbHbI aHaINu3
(criekTpocKoI), J1a3ep, KBAHTOBBIM KOMITIBIOTED.
Llemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmronenne nuHelyaThIX ClIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopmule pabomoi
HaOGnronenue nuHeHyaToro crekrTpa.
Tema 3. Amomnoe s0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIIUE  CIOXKHOCTH CTpOEHMS  sA1pa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paauoakKTUBHOIO U3IIy4EHHUS.
CgoiicTBa anb(a-, 6eta-, ramMmma-u3IydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.
OtkpeiTue TpoToHa W HeiiTtpoHa. Hyknonnas monens siapa [elizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIEeKTPOHHBIA W MO3UTPOHHBIM Oerta-pacnaa. ['amma-uzinydenue. 3aKoH
paZvoaKTUBHOIO pacnaja.
DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sapa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Anepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTHUBBI  SAIEPHOM
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.
OneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUI.
dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoi KapTHHBI MUPA.
TexHuueckue ycTpoHCTBa M NPAaKTHUECKOE NMPUMEHEHHE: T03UMETpP, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.
Jlemoncmpayuu
CU€TunK HOHMU3UPYIOIUX YACTHII.



Yuenuueckuii sxcnepumenm, rabopamoprule pabomul
HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Ortanbel  pa3BUTUA  acTpoHOMHH. llpukilagHOo€ M MHPOBO33PEHUYECKOE  3HAYCHHUE
ACTPOHOMHH.

Bup 3Bé3anoro neba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIAUMOE JABUKCHHE.

CounHeuHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpaMma «CHEKTpaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
IOCIIeA0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE31. DTalnbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenue n neuxenune Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiuku u kBazapel. YEpHbIE ABIPHI B SApax ralakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaeMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

Habumonenns HeBOOPYKEHHBIM IJ1a30M C MCIOJb30BAHUEM KOMIBIOTEPHBIX MMPUIIOKEHUM
JUIsL OIIpEJIeNICHUs MOJI0KEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilytu.

Oo6o0maronee NOBTOPeHUE

Ponp ¢u3MKM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTMUYECKOW, COLMAIBbHOM U
ATUYECKON cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MeCTO (U3UKM U acCTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3HUECKOW Teopur B (HOPMHPOBAHUU
MpEJICTaBICHUN 0 PU3NYECKON KapTUHE MUPaA, MECTO (PU3UUECKON KApTHHBI MUpPA B 001LEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIEHUN O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcS C Y4ETOM
COJIEp)KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJICHME, HaydHbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
DKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIC 3JEMEHTApHBIX (DYyHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOJILHUKOB, ONPEIEICHNE TUIOIA U TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBIKEHUS B
JKUBOM TpUpoJie, ONTHUYECKUE SIBICHUS B JKUBOM MpHpoJe, NEHCTBHE pagualii Ha >KUBBIE
OpraHU3MBl.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKas CTPYKTypa TBEPABIX Ted,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX Pyl, (poTochEMKa 3eMHOM
MOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonocus: MTUHUM SJEKTPONEpPEad, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOBUTATEIND,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBHU30p, aHTeHHA, Tenedon, CBY-meus,
HPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOro mpeavera «®dusuka» Ha ypoOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIf  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHDKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U MPECAMCTHBIX 06paSOBaT€JIBHBIX PC3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS yueOHOTO mpeamMera «Dusmkay AOKHBI OTPaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXIeHUIM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIecTBa,
paciIMpeHue KU3HEHHOI'O OIbITa M ONBITA AESITENbHOCTH B IPOLIECCE PEATM3aLUU OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOM JeSITEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpazkiaHCcKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMM  OOydaromerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 O0IIECTBa;

IOPUHATHE TPAAULMOHHBIX OOILIEUEIIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEJIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIPABIECHUHU B 00pa30BaTeIbHON OpraHU3aluiy;

yYMEHHE B3aUMOJICHCTBOBaTh C COLMAIbHBIMH HMHCTUTYTAMM B COOTBETCTBHM C HX
(GYHKIMSAMEU ¥ Ha3HAYCHUEM,

TFOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paXTaHCKON UACHTUYHOCTH, TaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSM POCCHUUCKUX
y4€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEJCHHUS;

CHOCOOHOCTh OIIEHMBATh CUTYallMI0O M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPAaBCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYYIIEro;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

HCTETUYECKOE OTHOLIECHHE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOI'O TBOPYECTBA, MPHUCYILEro
¢buznueckoil Hayke;

S) TPyAOBOr0 BOCTIMTAHHUS:

UHTEpEC K pa3iuuHbiM chepam NpopecCHOHATbHOW JEesTeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW U TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oymymeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JAaCTH (PU3UKU Ha
MPOTSKEHUU BCEU KU3HU,

6) PK0JIOrMYeCKOro BOCIINTAHHUA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, OCO3HAHHE TIJIOOAJBLHOTO XapakTepa
HKOJIOTHUECKUX MPOOIIeM;

IUJITAHUPOBAHUE W OCYIIECTBJICHUE JIEWCTBUI B OKPYKAKOIIEW Cpele Ha OCHOBE 3HAHMS
1esiel yCTOHYMBOTO pa3BUTHS YEIOBEUECTBA,

pacuIMpeHre OmblTa JEeATEIbHOCTH 3KOJOIMYECKOW HAINpaBIEHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUN 110 (pru3mKe;



7) HEeHHOCTH HAYYHOI'0 MIO3HAHMSA

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTH (PrU3HYECKON HAYKHU;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIIECCE U3YUEHUST (PU3UKU
OCYILECTBIIATh POEKTHYIO U UCCIIEA0BATEIbCKYIO JESATEIbHOCTh MHINBHIYaIbHO U B IPYIIIIE.

METAINIPEIAMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBpble Jlornueckue aeiicTBuA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMpOOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

OINPEAEIIATh LENH JEATENIbHOCTH, 331aBaTh IapaMeTPbl U KPUTEPUH UX JTOCTHXKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTPUBAEMbIX (PU3UUYECKUX SIBICHUSX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOJIEMBI C YIETOM aHaIM3a UMEIOIINXCS MaTEPUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W BBIIOJHATH PAabOTy B YCIOBUSAX pPEaJbHOrO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBAaTh KPEaTUBHOE MBIIUICHUE NIPU PEIIEHUH KU3HEHHBIX IPOOIEeM.

Ba3oBble nccienoBareibckme 1eCTBUSA:

BJAJ€Th HAyYHOH TEPMUHOJIOTHEH, KIIOUEBBIMU MOHATHSAMHM U MeTOJaMM (U3NYECKOMH
HayKH;

BJIaJIeTh HaBbIKAMU y4EOHO-MCCIIEOBATEIbCKON U MPOEKTHOM JeATENIbHOCTH B 00JacTh
(¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MTOMCKY METOJIOB PELLIEHUS 3a/1ad
(bu3nUecKoro coxepkaHus, IPUMEHEHHUIO Pa3JInYHbIX METO/I0B MIO3HAHMS,

BJIAQJIETh BHUJAMHU JIE€ATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpPIIpETAlHH,
npeoOpa3oBaHUI0 W MPHUMEHEHHMIO B Pa3IMYHBIX Y4YeOHBIX CHTyallUsiX, B TOM 4YHCIE MpU
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISIT NIPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3aj7ady, BbIABUIATH
TUNOTE3y €€ pelleHMs, HaxOAuUTh AapryMEHThl IS J0Ka3aTelbCTBAa CBOMX YTBEPXKIACHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,

AQHAIM3UPOBATh TIOJYyYEHHBIE B XOJ€ pEUIeHHs 3aJaud pe3yibTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33Jaud B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YMCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMEThb MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 0071aCTh )KU3HEASITEILHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTell;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTMHAIBHBIE MOAXOAbI U PELICHHUS;

CTaBUTh MPOOJEMBI U 33]]a4H, JOMyCKAIOIINE albTepPHATUBHBIEC PEILICHUSI.

Pabora ¢ nnopmanmeii:

BJIa/IETh HABBIKAMU MOJY4YeHHUS MH(OpPMALUU (PU3NYECKOTO COJIEp’KaHUsl U3 HCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSITENBHO OCYLIECTBJIATh IOMCK, aHAJIM3, CHUCTEMATHU3alMI0 U
MHTEPIIPETANIO UHPOPMALIMK Pa3IMYHbIX BUIOB U (OPM MpeacTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIOJIb30BaTh CpEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIraHU3ALMOHHBIX 3a4ad C COOJIIOJICHHEM
TpeOOBaHUI IPrOHOMMKH, TEXHUKU 0€30M1aCHOCTH, TUTHEHBI, peCypcocOepeKeHus], IPaBOBbIX U
TUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;



CO3/1aBaThb TEKCThl (DU3NYECKOIO COAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ ydEToM
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayAWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (GOpMY
IIPEJICTaBICHNS U BU3YyaIU3aL1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISITH OOIICHUE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATEILHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYAllM U CMSATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraThb CBOK TOYKY 3PEHUSA C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOTHI,

BBHIOMPATh TEMATUKy MU METOJbl COBMECTHBIX JIEHCTBHUM C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOW JESATEIbHOCTH, OPraHUW30BbIBATH W KOOPAMHHUPOBATH
JEUCTBUSA IO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JCHCTBUM, PACIpPENeNATb POJIM C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJ4aCTHHKA KOMaHbl B OOIIUH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBbIE NPOEKTHI, OLIEHUBATh WJIEU C MO3ULUU HOBHU3HBI, OPUTMHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbIe yHUBepCaJIbHbIE Y4eOHbIE 1€ CTBUSA
Camoopranusaunus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO JEATENLHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUs] PAacCUETHBIX M KAue€CTBEHHBIX 3ajiay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHSIM;
pacupsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOUYTCHUH;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBATH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYAULIUHA B 00NacTH (PU3KKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTb KOPPEKTHBBI B JIEATEIHLHOCThH, OLICHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEWCTBUN
Y MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUMH;
MCIIOJIb30BaTh MPUEMBI pedIeKCUU 7S OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;
MPUHUMATh MOTUBBI U apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;
MPUHUMATH Ce0sl, TOHNMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTHI JIPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIBHOCTH;
MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.
B npouiecce 1o0CTHKEHUSI TUYHOCTHBIX PE3YIbTaTOB OCBOEHHUS MTPOrPaMMBbI IO hU3UKe AJIs
YPOBHSI CpeAHero obuiero oOpa3oBaHusi y 0OydyarOIIMXCsl COBEPIICHCTBYETCS IMOIMOHAIbHBIN
MHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:



CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PA3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHUS, BKJIFOYAOLIETO CaMOKOHTpOJIb, yMEHUue [IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K SMOLMOHAIbHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C IPYTUMHU
JOJIbMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHL.

INPEJIMETHBIE PE3YJIBTATDBI

K xonuy oOyuenus B 10 kJacce npeaMeTHbIE pPe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHUIBI TPUMEHEHUS HW3YUEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPIOE TEJIO, MACANbHBIM ra3, MOJeNH
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUECKHUM 3aps] HpU pELIEHUU
bu3nueckux 3anay;

pacnio3HaBaTh (U3MYECCKHE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE NpPSIMOJIMHEMHOE IBUKEHHE, CBOOOJHOE MaJeHHE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMonaeicTBue Ttei, anddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPIBIX TeJl, MU3MEHEHHE o0bEMa Tel IMPH HarpeBaHUU
(oXJaKJIeHUHN ), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTaJUIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIINICHUE JAaBJICHUS ra3a IpPHU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIY IapamMeTpaMH COCTOSIHMS Tra3a B H30IpoLeccax, IEKTpU3alus Tell,
B3aUMOJICVICTBUE 3apsI0B;

OIKCBHIBATh MEXaHUYECKOE JIBUKEHUE, MCIIONb3Ys (PU3UYECKUE BEJIWYHMHBI: KOOPIUHATA,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYeCKast
SHEprus, NOTEHIMaJbHAs SHEPrHs, MeXaHWdeckas paboTa, MeXaHHYecKas MOIIHOCThb; HpHU
ONMCAHWU TMPABUIBHO TPAKTOBaThb (U3MUECKUH CMBICH HCHOJb3YEMBIX BEIMYMH, HX
0003HAUEHMSI U €JUHULIBI, HAXOJUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIUYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOICTBA TEJI W TEIUIOBBIE SIBICHUS, HCIOJIB3YS
¢dusnyeckue BEIMYMHBI: JaBlIEHUWE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAO0TUYECKOT0 JIBUJKEHUS MOJEKYJ, CPEJHEKBaApaTU4YHAasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprus, padora rasza, Kod((UIMEHT MOJIE3HOro JEHUCTBUS TEIJIOBOIO
JIBUTATEIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX O0O0O3HAYEHWS U EIUHMIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMUMHY C APYTUMHU BEITUYUHAM;

ONKCHIBATh HU3yYEHHbIE 3JIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTpUUYECKOe IOJIe,
HANpsDKEHHOCTh TIOJISl, MOTEHILMal, pPAa3sHOCTh IOTEHIHAJIOB; MPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT MCIIOIB3YEMbIX BEIMYUH, UX OOO3HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETMUMHAMU;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBIEHUS, UCHOJB3Ys (DU3MUECKHE 3aKOHBI U
IPUHUUIBL: 3aKOH BcemupHoro taroreHus, I, II u III 3axonsr HeloTOHA, 3aKOH CoXpaHeHUs
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMs MUMITyJIbCa, IPUHIUI CYIIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUUYECKYIO TEOPUIO CTPOEHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBA3b CPEINHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJ C a0COJIIOTHOHM TeMIlepaTypo, MEepBBI 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBHS MALINH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nnyarh yCIoBUs MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHHIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (HOPMYIHPOBATH
npobiemy/3agadyy M TUIOTE3y Y4eOHOro SKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BHIBOKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUYECKUX BEJIWYMH, INPH 3TOM
BbIOMpaTh ONTUMANbHBI CHOCOO H3MEpPEHUS M MCIOIb30BaTh HM3BECTHBIE METOJbl OLEHKU
IOTPEIIHOCTEN U3MEPEHMUIA;

UCCIIEIOBATh 3aBHCHUMOCTH MEXIY (U3MUYECKUMH BEJIHMYMHAMH C HWCIOJIb30BAHUEM
OPSAMBIX H3MEPEHUH, IMpU S3TOM KOHCTPYUPOBAThb YCTAaHOBKY, (DUKCHpPOBaTh pE3yJIbTaThl
MOJTYYCHHOHW 3aBUCHUMOCTH (DM3MYECKHX BEIWYHMH B BHJE TaOIHI] M rpadUKOB, J€IaTh BBHIBOJBI
10 pe3yJIbTaTaM MCCIIEI0BaHNUS;

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM UM IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYIOBAHHUS;

pewiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Muyeckol MOJENbI0, HCIOJIb3Ys
¢du3nyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4i BbIOUpATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYINbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IIPOBOAMTH PAcU€Thl U OLIEHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUs (PU3NUECKON BEIHUNHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LEMNOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3aJad COBpPEMEHHble MH(OpMaIMOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUU MU IpPEICTaBICHUs] y4eOHOU U
HAY4YHO-TIOMYJISIpHOH HMH(OpMaIuM, MOIYYEHHOM M3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OpMaIINIO;

IPUBOANUTH MPHUMEPHl BKJIaJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(QHU3MKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHHUA MO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU o0pallleHnuu ¢ MPUOOPaMH U TEXHUYECKUMHU YCTPOUCTBAMU, IS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpene;

paboTaTh B IpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, TUIAaHUPOBATh paboTy
IPYMNIbl, palMOHAIBHO paclpeleNiaTh OOf3aHHOCTH W IUIAHUPOBATh JIEATENbHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aIeKBaTHO OLIEHWBATh BKJIAJ] KaXK/I0TO M3 YYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayyHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU M TEXHOJOTHH, B IPAKTHUECKON
JEeSTeIbHOCTH JIFOJIeH, IeJI0OCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUDA;

YYUTHIBATh TPAHMUIBI TPUMEHEHHS HW3YYEHHBIX (U3NYECKUX MOJENeH: TOYeuHBIN
JNEKTPUYECKUN 3apsifl, Jyd CBETa, TOYCYHBIM MCTOYHUK CBETa, SJACpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPU PEeLIeHUN (PU3NIECKUX 3aa4;



pacnio3HaBaTh (U3MYECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKH M KBAaHTOBOU (DM3HMKH: AJIEKTpUYECKash MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aHUMOJCIHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JCWCTBHE MAarHUTHOTO TOJII HAa MPOBOAHWK C TOKOM U JBWKYIIUICS 3aps,
3IEKTPOMArHUTHBIE KOJICOAHUs M BOJIHBI, IPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, OTPAKECHHE,
npenomiieHue, WHTephepeHnus, audpakiuus W TMOJSIPU3ANUS CBETa, JTUCIEPCUs CBETa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHASI U ICKYCCTBEHHAS PAIMOAKTUBHOCTb;

ONKCHIBATh M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCHONB3YS (U3NYECKUE BEIMYUHBL: JJIEKTPUYECKUN 3apsijl, CHJIa TOKa, DJIEKTPUYECKOe
HANPSDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHHUE, PA3HOCTh MOTSHIHAIIOB, SJICKTPOABHKYIIAs CHJIA,
paboTa ToKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KATYIIKH, SHEPTUsl JJIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TEPUOJ W YacToTa KoyieOaHWUW B
KoJIe0aTeIbHOM KOHTYpE, 3aps U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KoneOaHui, (HOKYCHOE pACCTOSHHWE W ONTHYECKAas CHJa JIMH3bI, NP ONMUCAHUHM IPABWILHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YEMbIX BEIWYMH, MX OOO3HAUECHHUS U EIUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINEC JAHHYIO (PM3MUECKYIO BETHUMHY C APYTUMHU BEITMYNHAMU;

OMKCHIBATh M3yYCHHBbIE KBAHTOBBIC SBJICHHS U TIPOLECCHI, HCIONB3Yysd (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, DHEPTUS U
uMIyasCc (OTOHA, IMEpUOJ ToJypacmajaa, SHEprus CBSI3UW ATOMHBIX SJep, NpU OMHCAHUU
MPAaBWJIBHO TPAKTOBATh (U3MUYSCKUN CMBICI WCIIOIB3YEMBIX BEIMYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JIPYTUMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHEI;

aHAIM3UPOBATh (U3WYECKUE TPOIECCHl M SIBJICHUS, UCHONB3YS (U3NYECKUE 3aKOHBI U
NPUHIMIEE: 3akoH OMa, 3aKOHBI TIOCIEAOBATEIPHOTO W  IMAPALICIBHOTO  COCIUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JIeHna, 3akoH JJEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEITOMIICHUS
cBeTa, ypaBHeHHEe OHHIITeWHa s GoTodddeKTa, 3aKOH COXpaHEHUS HHEPrUH, 3aKOH
COXpAaHCHHS HMITYJIbCA, 3aKOH COXPaHCHHs DSJICKTPHUSCKOTO 3apsiia, 3aKOH COXpPaHCHHS
MacCcOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH paJMOaKTUBHOTO pacmaaa, MpU 3TOM pa3IuvaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHHE W YCJIOBUS (TPAHHMIIBI,
00JacTv) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHUE BEKTOPA WHIYKIUU MArHUTHOTO TIOJISI MTPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiiel Jlopenna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JTMH30M;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIEJOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: TMpU 3TOM  (HOpPMYITHpPOBATH
npobiieMy/3ajady W TUNOTE3y Y4YeOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPETIOKEHHOTO 000PYA0BAHHUS, TPOBOJAMTD OMBIT M POPMYITHUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh TPSMbIE U KOCBEHHBIC H3MEpPEeHHs] (U3MUECKUX BEIUYHH, TPH ITOM
BBIOMpaTh ONTHUMAIBHBIH CIIOCOO W3MEPEHWS M HCIOJBb30BaTh HM3BECTHBIE METOIBI OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCJICIOBATh 3aBUCUMOCTH (DH3UYECKHUX BEJIMYMH C UCTIOIB30BAHUEM TIPSIMBIX H3MEPEHUM:
IpU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyIbTATHl MOIYYCHHOH 3aBHCHMOCTH
(GU3MYECKUX BEIIMYMH B BHJE TaOMWI] M TpaduKOB, JejdaTh BBIBOABI IO pe3yibTaTam
WCCIICIOBAHHS,

coOrofaTh mpaBwia O€30MacHOTO TpyAa IMPU TPOBEACHHHM HCCIICIOBAaHUN B paMKax
yu4eOHOTO0 OSKCIEPUMEHTa, YUeOHO-UCCIENOBATENILCKOH M TMPOEKTHOW JESTENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHNUS;



pemiate pacyéTHBIC 3aJadd C SBHO 3aJaHHOM (M3UYECKONH MOJENBIO, HCIONb3YS
¢du3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBHS 33a4l BHIOMPATh (PU3HUECKYIO
MOZIeTIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI " OICHHUBATDh PCAIIbHOCTD IMMOJIYYCHHOI'O 3HAYCHU A q)HBquCKOﬁ BCJIMYHHDBI,

penraTth KayecTBEHHBIC 3a/1aud: BBICTPAWBATh JIOTMUYECKH HENPOTHBOPEUMBYIO IETIOUKY
paccyXKIeHU C ONIOPO Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCITIONIB30BaTh MPU  PEUICHUH Yy4YeOHBIX 3aJad COBpPEMEHHble HH(OpMalMOHHBIC
TEXHOJIOTUHM JUI TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETALMU U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIONYJIAPHOM WH(OpManuy, MOTYYEHHOH W3 pa3IMUHBIX HCTOYHHKOB, KPHTHYCCKH
aHAJIM3UPOBATh NOTY4aEMyI0 HHPOPMAIIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIIMH, TPUOOPOB M TEXHUUYECKUX YCTPOMCTB, pa3IndaTh
YCIIOBHA UX 0€30MaCHOT0O MCIIOIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

NPUBOJHUTE MPHMEPHI BKJIAJa POCCUICKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HAaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B IIOBCEAHEBHOW JKU3HHM IS
oOecnieueHus 6€30MacHOCTH MpU OOpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHUsI 30POBBS U COOIIOICHHUS HOPM DKOJIOTHYECKOT0 TIOBEJICHUS B OKPY’KaIOIEi cpeae;

paboTatk B TpyIIe C BHITOJHEHUEM PAa3IUYHBIX COIUABHBIX POJICH, MIIAHUPOBATh padboTy
TPYIIbl, PpalMOHAIBHO pPACHPEACIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSATEIBHOCTh B
HECTAaHJAPTHBIX CUTyalUAX, aACKBATHO OLICHUBATL BKJIaJ KaXAOTO M3 YYAaCTHHUKOB I'PYHIIBI B

peLICHUE pacCMaTpUBaEeMOM MPOOIEMBI.
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DIIEKTPUUECKUN
TOK B PacTBOpPax
U paciuiaBax
AJIEKTPOJIUTOB.
DIEKTPOIUTHYE
cKas
JTUCCOLIAAITHS.
DneKTpoau3

bubmuoreka [{OK
https://m.edsoo.ru/ff
0c82ba

63

64

DIEeKTPUIECKUH
TOK B Tra3ax.
CaMocCTOSTENbH
BIM U
HECaMOCTOSTENb
HBIU pa3psii.
Moans.
IInasma

DIEKTpUUYECKHE
npubopsl U
YCTPOMCTBA U
1704
MPAKTHYECKOE
pUMEHEHHE.
[IpaBuna
TEXHUKHU
0€e301acHOCTH

bu6mmoteka IIOK
https://m.edsoo.ru/ff
Oc84ae

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c86fc

65

O0o0marommii
YpOK
«DNEKTpOIUHAM
HKay

bubnunorexa LIOK
https://m.edsoo.ru/ff
0c88be




KonTtponbsHas
pabora 1o Teme

«NEKTpOCTaTH
Ka. bubnunoreka LIOK
66 ITocTostHHBIHM 1 1 https://m.edsoo.ru/ff
ANEKTPUYECKUAN Oc8a8a
TOK. Toku B
Pa3IUYHBIX
cpemax»
Pe3epBHblii
YPOK.
KonrponbHas bubmuoreka [IOK
67 paGoTa 1o Teme 1 https://m.edsoo.ru/ff
0c8c56
"DekTpoaguHAM
nKa"
Pe3epBHbIit
YPOK. bubnnorexa [JOK
68 O06o00marmmit 1 https://m.edsoo.ru/ff
YPOK I10 TeMaM Oc8f6c
10 xmacca
OBIIEE
KOJIMYECTBO 68 3 3
YACOBIIO
ITPOI'PAMME
1 KJIACC
Ne KoaudecTBO yacoB DJIeKTPOHHbIE
T Konrtposs  Ilpakruue Aara uupposbie
eMa ypoka Bce U3yYeH
n/ ‘o HbIe cKHe s 00pa3oBaTeabHbI
I padoTsI padoTsI e pecypchl
IlocTosiHHEIE
MAarHMThI U X
B3aHMMOJEHCTBU
e. MarautHoe
bubmuorexa [JOK
nosie. Bekrop
1 MAFHITHOI 1 https://m.edsoo.ru/ff
0c9778
WHTYKITAH.
JInauu
MarHUTHOM
WUHIYKIAH
MaruauTtHoe bu6mmoreka [JOK
2 noJie 1 https://m.edsoo.ru/ff
IIPOBOJIHUKA C 0c98fe




TOKOM. OTIBIT
Opcrena.
Bsaumonericteu
€ TIPOBOJTHUKOB
C TOKOM

JlaGopaTopnas
paborta
«3yuenue
MarHUTHOTO
TIOJIST KATYIIKH C
TOKOM»

JeicTBue
MarHuTHOTO
oJIs Ha
MIPOBOJTHHK C
TokoM. Cuita
Awmnepa.
JlaGopaTopHas
pabora
«HccnenoBanue
IEUCTBUSA
MTOCTOSIHHOTO
MarHura Ha
paMKy ¢ TOKOM»

JeiicTBue
MarHuTHOTO
oJIs Ha
JBUKYITYIOCS
3apSIKCHHYIO
gactuiy. Cuna
Jlopenua.
Pa6oTa crtbr
Jlopenua

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c98fe

bubmuorexa [JOK
https://m.edsoo.ru/ff
0c9ac0

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0c9df4

DJIEKTPOMArHuT
Has UHTYKITHS.
[Torok BekTOpa
Mar"duTHOM
naaykuuu. 9/1C
WHIYKIHH.
3aKkoH
3JEKTPOMArHUT
HOW MHAYKIUU
®dapanes




Jlaboparopuast
paborta
«Hccnenosanue
SIBJICHUS
ANEKTPOMAarHuT
HOM UHAYKIIUN»

NHaykTUBHOCTH
. SIBnenne
CaMOMHIYKITUH.
DJ1C
CaMOMHAYKITUH.
OHeprus
MarduTHOTO
TIOJISI KaTYIIKHU C
TOKOM.
DIEeKTpOMarHuT
HOE I10JIC

bubmuoreka [JOK
https://m.edsoo.ru/ff
Ocals50

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0ca600

TexHnueckne
YCTpOMCTBA U
nX
MpUMEHEHHUE:
MMOCTOSTHHBIE
MAarHMTEHI,
3JIEKTPOMATHUT
BI,
3JIEKTPOJIBUTATE
JIb, YCKOPUTEIHN
3JIEMEHTapHBIX
YaCTHII,
WHAYKIMOHHAs
Ie4b

10

11

O06o06marommit
YpOK
«MaruuTtHoe
ToJie.
ONEKTPOMarHuT
Hasi UHAYKIHSDY

KonTponsHas
pabota o Teme
«MaruutHoe
ToJIE.
ONEKTPOMarHuT
Hasi UHIYKLUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Ocab82

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Ocad58




12

CBoOopHbIC
MEXaHHUYCCKHE
KoJieOaHMSI.
l"apmonuueckue
KoJIeOaHMSI.
YpaBHeHue
TApPMOHHYECKHUX
KoJIcOaHUH.
[IpeBpaiienue
SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ff
Ocaf06

13

14

15

JlaGopaTopnas
pabora
«HccnenoBanue
3aBUCHMOCTH
MepHoa MaJIbIX
KonebaHuii
rpy3a Ha HUTU
OT JUIMHBI HUTH
Y MacChl Tpy3a»

KonebarenpHpin
KOHTYP.
CB0OOIHBIE
ANEKTPOMArHUT
HBIE KOJIeOaHus
B HUIEAILHOM
KoJIe0aTeIbHOM
KOHTYE.
Amnanorus
MEXITy
MeXaHHYECKUMHU
u
ANEKTPOMArHUT
HBIMH
KoJIeOaHUIMU
®opmyna
TomcoHna. 3akoH
COXpaHECHHUS
SHEPTUU B
HAIeaTLHOM
KoJe0aTeIbHOM
KOHTYype

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cb820

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0Ocb9c4

16

IIpencrasnenue
0 3aTyXaroIINUX

bu6mmoreka [JOK
https://m.edsoo.ru/ff




17

18

KoJIeOaHMSX.
Brinyxennnie
MeXaHHYECKHE
KoJeOaHusI.
Pe3onanc.
BeiHyX/1€cHHBIE
3JEKTPOMArHUT
HBIE KOJIeOaHus

[TepemenHbIN
TOK.
CunycouaajibH
BIN
IIEPEMEHHBIN
TOK. MOIITHOCTH
MePEMEHHOTO
TOKa.
AMIUTUTYAHOE U
JICHCTBYIOLIEE
3HA4YCHHUE CHUJIbI
TOKa U
HaIpsHKEHUS

Tpancdopmarop

IIpoussoactso,
nepeaada u
norpebyieHue
BJIEKTPUYECKON
SHEPIUU

Ocbb86

bubmuorexa [JOK
https://m.edsoo.ru/ff
Ocbd34

19

20

YerpolictBo u
MPaKTUYECKOE
MPUMEHEHUE
BJIEKTPUYECKOTO
3BOHKA,
reseparopa
IIEPEMEHHOTO
TOKA, JUHUN
3JIEKTpoIepeIay

OKOJIOTUYECKHE
PHUCKH NTpU
MIPOU3BO/ICTBE
3IEKTPOIHEPTUU
. Kynstypa
HCIIOIL30BaHUSA

bubmuorexa [JOK
https://m.edsoo.ru/ff
0cc324




3JIEKTPOIHEPTUU
B IIOBCETHEBHOU
JKU3HU

21

Mexanunueckue
BOJIHBI, YCJIOBHSI
pacnpocTpaHeH
us. [lepuon.
CxopocThb
pacnpocTpaHeH
U U JUIMHA
BOJIHBI.
[Tonepeunsie u
MPOJIOJIbHBIC
BOJIHBI

1

bubmuoreka [JOK
https://m.edsoo.ru/ff
Occa54

22

3Byk. CKOpOCTh
3BYKa.
I'pomkocTh
3ByKa. Beicora
ToHa. TeMOp

3ByKa

bubmuorexa [JOK
https://m.edsoo.ru/ff
OcccOc

23

DNeKTpOMarHuT
HBIE€ BOJHEI, UX
CBONCTBA U
CKOPOCTb.
[Mxana
3JEKTPOMArHUT
HBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Occfe0

24

25

[TpunHIUTIBI
paaroCBsI3H U
TEJIEBUJICHMUS.
PaszButue
CPEACTB CBS3H.
Pagnomnokanus

KoHntponbHas
pabota
«Konebanus u
BOJIHEI»

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Occ6f8

26

[IpssMonuHEHO
e
pacrpocTpaHeH
Ue CBETa B
OJHOPOJIHOM
cpexe.

bu6mmorexa [IOK
https://m.edsoo.ru/ff
0cd350




ToueunsIit
HUCTOYHHUK
ceera. Jlyu
CBETa

27

28

OTtpaxxkenue
cBeTa. 3aKOHbI
OTpakKeHUS
CBeTa.
[Toctpoenue
M300pakKeHUH B
TJIOCKOM
3epkaje

IIpenomnenne
ceera. [lomHoe
BHYTpPEHHEE
OTpaKEHUE.
[Ipenenbubid
YTOJI TOJIHOTO
BHYTPEHHETO
OTpa)KEHUs

bubmuorexa [JOK
https://m.edsoo.ru/ff
0Ocd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cd7f6

29

JlaGopaTopnas
paborta
«13mepenne
MoKa3aTens
IIpEIOMIICHHUS
CTEKJIa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff
Ocd67a

30

31

32

JIMH3EL
[TocTpoenne
M300pakeHH B
JIMH3E.
®opmyna
TOHKOM JIMH3BI.
YBenuueHue
JIMH3EI

JlaGopatopHnas
pabora
«HMccnenoBanue
CBONCTB
M300pakeHH B
JIMH3aX»
Jucnepcus
CBeTa.
CnoxHbIi

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocddle




33

34

35

36

cocTaB 0esoro
cBeTta. LlBer.
JlaGopaTopHas
paborta
«HaOmronenue
TUCTIEPCUU
CBETa»
HNutepdepeniu
s CBETa.
Hudpakums
CBETa.
Hudpakimonna
s peleTKa
ITonepeuHnocth
CBETOBBIX BOJIH.
[Tonspuzanus
cBeTa

OnTtnyeckue
MPUOOPHI U
YCTPOMCTBA U
YCJIOBHS UX
0e301macHOTO
MIPUMEHEHUS
I'panuns
MIPUMEHUMOCTHU
KJIaCCUYECKON
MEXaHHKH.
[Toctynater
CIICUAIIbHON
TEOPUH
OTHOCHTEIBLHOC
TH

bubmuorexa [JOK
https://m.edsoo.ru/ff
Oced22

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0cf02e

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0cf862

37

38

OTHOCHUTENLHOC
Tb
OJIHOBPEMEHHOC
TH. 3aMeJIEHHE
BPEMEHU U
COKpalieHue
JUINHBI

OHeprus u
HMITYJIbC
PENSATUBUCTCKO
W YaCTHIIBI.

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Ocfa4?2

bu6mmorexa [IOK
https://m.edsoo.ru/ff
Ocfc68




CBs13b Macchl C
SHEPrUueH U
HUMITYJIECOM.
DHeprus NoKos

39

40

41

42

KoHntposbHas
pabora
«OnTHka.
OCHOBEI
CIelranbHON
TEOPUH
OTHOCHTEILHOC
TH»

DOTOHBI.
dopmyia
[imanka.
OHeprus u
AMITYJIbC
¢doToHa

OTtkpbITHE U
UCCIIEIOBaHKE
dororddekra.
Ompiter A. T
CroneroBa

3aKOHBI
dotorddekra.
YpaBHeHue
OuHIITEWHA A1
dboTorddekra.
«KpacHas
TpaHUIa»
doroaddexra

bubmuorexa [JOK
https://m.edsoo.ru/ff
0cf6f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocfel6

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocffc4

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d015e

43

JaBiaenne
cBeta. OOBITEI
II. H. JIeGenena.
XHUMHUYECKOE
JICHCTBUE CBETa

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d04a6

44

Texunueckue
YCTpOMCTBA U
MPaKTHYECKOE
MIPUMEHEHHUE:
(hOTOdIIEeMEHT,
dboTonaTuuk,
COJIHEYHAast




Oarapes,
CBETOTUO/

Pemenue 3agau

10 TeMe bubmuorexa [JOK
45 «DIIEMEHTBI https://m.edsoo.ru/ff
KBaHTOBO 040302
ONITHUKH
Mogaens atoma
TomcoHa.
OnbIThI
Pesepdopaa 1o bubnuoreka [JOK
46 PACCEAHHIO o https://m.edsoo.ru/ff
0d091a
YaCTHII.
IInanerapnas
MOJIEIb aTOMa
Tocryarhi bu6mmoreka [IOK
47 Bopa https://m.edsoo.ru/ff
0dOafa
N3nyuenue u
MTOTJIOIICHUE
¢$boTOHOB TIpH
bu6mmoreka [IOK
nepexojie aToMa
48 ¢ OHOTO https://m.edsoo.ru/ff
0dOafa
YPOBHS DJHEPTUH
Ha JPYTrOM.
Bunel cnextpos
Bonnosbie
CBOMCTBA
yacTull. BoaHbI
ne bpouds.
KopryckyIspHo bubnuoreka [IOK
49 BOTHOBOI https://m.edsoo.ru/ff
0dOca8
Tyau3M.
CrioHTaHHOE U
BBIHYXJICHHOE
U3ITy4yeHUe
OTkpbITHE
pPaJIMOaKTUBHOC
TH. ONBITHI bubaunoreka [LIOK
50 Pesepdopna no https://m.edsoo.ru/ff
OIIpEAEIICHUIO 0dofd2
cocTaBa

PaaOAKTUBHOT




0 U3JIy4YeHUs

51

CpoucTBa
anbda-, 6era-,
ramma-
W3ITy4CHHUS.
Bmusgune
PaIMOaKTUBHOC
TH Ha JKUBBIE
OpraHU3MBbI

52

OTtkpbiTHE
MPOTOHA U
HEUTpPOHA.
H3oTomsl.
Anbda-pacnaz.
DIEKTPOHHBIN U
ITO3UTPOHHBIN
Oera-pacra.
INamma-
U3JIy4yeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d1162

53

54

DHeprusi CBs3U
HYKJIOHOB B
sape. SAnepHbie
peaxkuu.
SAnepupid
peaxTop.
ITpob6nemsl,
MIEPCIIEKTUBBIL,
JKOJIOTUUECKHE
aCTEKThI
SIIEPHOU
SHEPreTHKU
OnemMeHTapHbIE
YaCTHIIBL.
OTkpbITHE
MO3UTPOHA.
MeTtoas!
HabIo1eHus U
perucTpanuu
3J€MEHTapPHBIX
YacTHULI.
Kpyrasiit cton
«DyHameHTan
bHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff
0d1356

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d0e38




B3aHMMOJCHCTBU
s1. EnuacTBO
buzmIecKon’
KapTUHBI MUPay

55

56

Bupg 3831000
HeOa.
CosBe3nus,
SIPKUE 3BE3IBI,
IUIAHETHI, X
BUJIMMOE
JIBIKEHHE.
ConneyHas
cHucTeMa

Connre.
ConHeunas
AKTHUBHOCTb.
HUctounuk
SHEPTUH
Counna ¥ 3BE37

57

3BE3BI, X
OCHOBHBIE
XapaKTEPUCTHUK
H. 3BE3 MBI
TJIaBHOW
MOCJIe10BaTeNb
HOCTH.
Bnyrtpennee
CTPOEHHUE 3BE3.
CoBpeMeHHbIE
MpeACTaBICHUS
0
MIPOUCX 0K ICHU
Y ¥ HBOJTFOITAN
ConHua u 3B€37

58

Mneunsin [1yTh
— Hamia
I'amakTuka.
Ilonoxenue u
JBHKCHHUE
ConHia B
TI'anakTuke.
TI'anakTukwu.
Uepnbie abIphl B




s1ipax rajJakTUK

59

60

Bcenennas.
Pa30eranne
TraJIaKTHK.
Teopus
Bbonabmoro
B3pbIBA.
PenmukToBoe
H3JIy4YCHHE.
MeraranakTuka

Hepemennsie
PpoOJIEMBI
aCTPOHOMHUU

61

KoHntposbHas
pabora
«DeMEHTHI
aCTPOHOMUU U
acTpou3uKm»

62

O06o06marommii
ypok. Ponb
buzuku u
aCTPOHOMUU B
SKOHOMUYECKOM
)
TEXHOJIOTHYCCK
OM, cCOMManbHOMN
M DTHYECKOH
chepax
JIeITSILHOCTHU
YyeJioBeKa

63

O6006maromui
ypok. Posnb u
MeCTO (PU3UKHU U
aCTPOHOMUU B
COBPEMEHHOM
Hay4HOU
KapTUHE MHpa

64

O6006maromui
ypok. Ponb
¢buznyeckoi
TEOpHH B
¢bopmupoBaHUU
MPECTABICHUN




o puzmaeckoit
KapTHHE MHpa

O6o6maromui
ypok. Mecto
¢buznyeckoi
KapTUHBI MUpPA B
o01eM psagy
COBPEMEHHBIX
€CTEeCTBEHHO-

65

Hay4YHBIX
MPEICTABICHU
0 IIpUpoAe
Pe3epBHbIi

YPOK.

MarnutHoe

66 1
oJIeE.

DNeKTpOMarHuT

Hasi UHIYKLHS

Pe3epBHbIit

ypok. OnTuka.
OcHoOBBI

67 CHelHaIbHOM 1
TEOpPHUH
OTHOCHUTEIIbHOC

™

Pesepnslii ypok.

KBanToBas
bu6mmoreka [JOK

1 https://m.edsoo.ru/ff
0d1784

68 ¢uzuka.

DneMeHTbI
aCTPOHOMHUU U
acTpo(U3UKH

OBILEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME
YEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

68 4 7

Yueonuk «Pusmka 10 knacc. .. Makuwes. Knaccuyecknii Kypc.»

«®usmka 11 knacc. I.4. Makuwes. Knaccuyeckui Kypc.»




METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. «Temarnueckoe U MOypovHOe IiaHupoBanue mo ¢usuke 11 kimace» (kK yueOnuky I'.4.

Msxkumesa, b.b.byxoBuea «®uzuka — 11» ) ; I''B. Mapkuna; «Yuumenvy 2005200.

2. «®Dwusuka. [Toypounsie miansl mo yueonuky I'.51. MskumeBa u ap. «®Puzuka — 10»;
H.U. Moxposa,

O.A. Manosux, «Yuumenvy, 2005 200.

3. «OnopHble KOHCIEKTH U AuddepeHrpoBannbie 3agaun no ¢usuke 10, 11 xmaccei»

Knura nns yunrens E.A Mapon; Mocksa,

«IIpocsewenuey, 2007 200.

4. «MeTOoaNYEeCKUil CIPAaBOYHUK YUUTENST PUZUKN;

B.A. Koposun, M.IO. Jlemuoosa.
«Mnemoszunar, 2003 200
5.  «OmnopHbIe KOHCIIEKTHI 10 KHHEMATHKE H TUHAMUKE),

B.®. [llamanos,

B.®. llleiiman, A.M. Xaum. «lIpoceewenue, 1989 200.
6. «MeToauKa pelieHus 3a/1a4 B CPETHEH MIKOJICH.

C.E. Kameneykuii, B.Il. Opexos,
«IIpoceewenuey 1987 200.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

. ege.edu.ru
. fipi.ru
. school-collection.edu.ru

. alleng.ru
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